Introduction: Falls are common and often a devastating problem among elderly people causing a tremendous amount of morbidity, mortality and use of health care facilities. Prognostic tools are needed to identify elders with an increased risk of falling in order to take preventive actions. Frequently used tools include Timed Up and Go test (TUG), Five times Sit To Stand (5-STS) and Six Meter Walk Test (SMWT). The present study was performed to assess whether the TUG, 5-STS and SMWT were different between elderly fallers and non fallers, and to test their ability to discriminate them.
Introduction
Falls are common and often a serious problem among elderly people causing a considerable morbidity, mortality and use of health care facilities. A fall is usually defined as "an event which results in the person coming to rest inadvertently on the ground or other lower level, and other than as a consequence of the following: sustaining a violent blow, loss of consciousness, sudden onset paralysis, an epileptic seizure" (1) . According to the previous studies, 28 -35% of community dwelling older people over 64 years of age fall each year and those who are 70 years and older, approximately 32 -42% significant economic problems because of the cost of inpatient care and also loss of independence and the cost of residential care. Previous studies suggest that about 50% of patients who live independently before sustaining hip fracture are unable to do so afterwards. Nearly 5-12% of hip fracture patients discharged to post acute care facility are readmitted to hospital within six weeks. About 5-10% of patients die within one month, whilst around 20-30% dies within one year (4) . In 1999, the total cost to the UK government for unintentional falls was almost one billion pounds (5).
Prognostic tools are needed to identify individual with an increased risk of falling in order to take preventive actions. Frequently used tools include Timed Up and Go test (TUG), Five times Sit To Stand (5-STS) and Six Meter Walk Test (SMWT). However, most of these tests have not been validated prospectively in large representative samples of elderly people, making their predictive accuracy uncertain (6,7).
The world is aging and in Sri Lanka as in other countries, rapidity of population aging continues. In 1991 elderly population (age 60 and over) was 1.4 million. But in 2021, projected number will be 4.0 million (8) . Therefore, total cost for the management of falls and its related morbidity among elderly population would be high in near future. The objective of study was to assess whether the TUG, 5-STS and SMWT were different between elderly fallers and non fallers, and to test their ability to discriminate them.
By evaluating functional mobility tests in our population we will be able to identify the people who are at risk of falling and manage accordingly. Even though there are several studies done in other countries to evaluate functional mobility test among elderly population, not sufficient studies have been done in Sri Lanka (6, 7, 9) .
Methods
This was a cross-sectional study involving clinic patients in a tertiary care hospital (Teaching hospital Karapitiya) in the Southern province. Elderly patients attending medical clinics in this hospital were considered for the selection of the study sample.
Cases were the elderly (age > 65 yrs) who had experienced multiple falls (two or more falls) during the previous 12 months. A fall was defined as any event that led to an unplanned, unexpected contact with a supporting surface. Patients with acute illness or injury which impaired their ability to walk or maintain balance were excluded. Controls of the study were selected from the same clinics. They were elders (age >65ys) who did not experience any falls within previous 12 months. After recruiting the participants were given a demonstration and explanation of each functional mobility test.
1) 5-Sit To Stand test (5-STS): Participants were
asked to rise from a standard height (36cm) chair without arm rest, five times, as fast as possible with their arms folded. Performance was measured in seconds, as the time from the initial seated position to the final seated position after completing five stands.
2) Six Meter Walk Test (SMWT): Participants were asked to complete a six meter walk test measured in seconds along a corridor at their normal walking speed. A 2m approach and a further 2m beyond the measured 6m distance and ensured that walking speed is constant across the 6m.
3) Timed Up and Go test (TUG): was the timed performance of getting up from a chair, walking 3m, turning around and walking back to sit down again.
Descriptive statistical methods were used to describe the participants. Mean time taken to complete each test was compared between fallers and no-fallers. Receiver Operator curve was utilized to determine the cut-off values. Table 1 shows the socio-demographic factors of the study participants. Age and gender were similarly distributed among fallers and non-fallers since we selected age and sex matched non-fallers as controls.
Results
Further, there is no significant difference of the distribution of selected vascular diseases among fallers and non-fallers (Table 2) .
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Table1: Socio-demographic factors of study participants. Fallers spent more time in completing the TGU compared to non-fallers and this difference was significant (Table 3 ). The differences of other tests between the two groups were not statistically significant. Using the data, faller, non-faller status and the time taken to complete the test TUG, ROC curves were drawn by plotting the sensitivity against 1-specificity. The point where the curve turn to left was taken as the best cut off point. In this situation, specificity was also considered to minimize the false positives.
Area under the curve is 0.722 and therefore this test (TUG) has a good ability to distinguish fallers from nonfallers.
According to the coordinates of the curve, best cut off point to identify the fallers was considered to be 11.8 seconds in the test TUG with the sensitivity of 80% and specificity of 60%. Table 5 : Selected Coordinates of the curve
Research Papers
We found 11.8 seconds as the optimal cut point for discrimination between multiple fallers and non fallers in this population with 80% sensitivity and 60% specificity.
However, it is unlikely that any single functional mobility test will be shown to have excellent predictive value as it is known that the cause of falls are multifactorial with several unrelated to mobility. For example: poor vision, cognitive impairment and cardiovascular conditions lead to falls independent of mobility limitations.
Thus, the identification of a single mobility test for the accurate prediction of falls is a challenge and such test should be used only as initial screens for identifying older people in need of further assessment.
Discussion
Falls prevention is an important part of health care of older population. An ability to identify older people who are at risk of future falls is essential for the preventive interventions among high risk individuals. This study assessed the relative ability of three functional mobility tests to predict elderly with recurrent falls. This study was conducted in a cross-sectional manner and it is a major limitation of this study. Ideal would have been to assess a group of elderly using all three tests and then follow them in a prospective manner. Recurrent fallers can be documented and data can be correlated to the baseline mobility data to identify the best test and the cut-off value. That would have given the best predictive value. Until such data is available the TUG test can be used as an inexpensive screening tool of recurrent falls among elderly in our clinical set ups.
